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1
The polar bear (Ursus maritimus) was the first species to be classified as threatened with 2 extinction based on predictions of future conditions rather than current status. These predictions 3 were made using expert-opinion forecasts of population declines linked to modeled habitat loss -4 first by the International Union for the Conservation of Nature (IUCN) predicted significant population declines of polar bears would result by mid-century as a 8 consequence of summer sea ice extent reaching 3-5 mkm 2 on a regular basis: the IUCN predicted 9 a >30% decline in total population, while the USFWS predicted the global population would 10 decline by 67% (including total extirpation of ten subpopulations within two vulnerable 11 ecoregions). Biologists involved in these conservation assessments had to make several critical 12 assumptions about how polar bears might be affected by future habitat loss, since sea ice 13 conditions predicted to occur by 2050 had not occurred prior to 2006. However, summer sea ice 14 declines have been much faster than expected: low ice levels not expected until mid-century 15 (about 3-5 mkm 2 ) have occurred regularly since 2007. Realization of predicted sea ice levels 16 allows the 'sea ice decline = population decline' assumption for polar bears to be treated as a 17 testable hypothesis. Data collected between 2007 and 2015 reveal that polar bear numbers have 18 not declined as predicted and no subpopulation has been extirpated. Several subpopulations 19 expected to be at high risk of decline have remained stable and at least one showed a marked 20 increase in population size over the entire period. Another at-risk subpopulation was not counted 21 but showed marked improvement in reproductive parameters and body condition with less 22 summer ice. As a consequence, the hypothesis that repeated summer sea ice levels of below 5 23 mkm 2 will cause significant population declines in polar bears is rejected, a result that indicates 24 the ESA and IUCN judgments to list polar bears as threatened based on future risks of habitat 25 loss were hasty generalizations that were scientifically unfounded and that similar predictions for 26
Arctic seals and walrus may be likewise flawed. The lack of a demonstrable 'sea ice decline = 27 population decline' relationship for polar bears also invalidates updated survival model outputs 28
that predict catastrophic population declines should the Arctic become ice-free in summer. 29
Introduction
35
The polar bear (Ursus maritimus) is the top predator of the Arctic ecosystem and is found 36 in five nations with appropriate sea ice habitat (Fig.1 ). This icon of the Arctic was the first 37 species to be listed as threatened with extinction based on population declines anticipated to 38 occur as a result of forecasted habitat loss, rather than on current circumstances (Adler 2008) . 39
The International Union for the Conservation of Nature (IUCN) bear habitat-principally sea ice-is declining throughout the species' range, that this 54 decline is expected to continue for the foreseeable future, and that this loss threatens the 55 species throughout all of its range. Therefore, we find that the polar bear is likely to 56 become an endangered species within the foreseeable future throughout all of its range." 57 ESA protection for polar bears (referred to henceforth as the "ESA decision") came on 58 top of existing regulations mandated by the 1972 US Marine Mammal Protection Act (which 59 gave broad-scale safeguards to polar bears and other marine mammals), as well as a specific 60 international treaty signed in 1973 by all Arctic nations to protect polar bear populations against 61 over-hunting and poaching (Larsen & Stirling 2009 Arctic Climate Impact Assessment, map by Clifford Grabhorn. See also Hassol (2004:192-194) . 123
These habitat predictions utilized ten of the "business as usual" sea ice models (SRES A1B) 124 included in the IPCC AR4 report (Durner et al. 2007 It is now apparent that well-fed bears are able to survive a summer fast of five months or 363 so, no matter whether they spend that time on land or on the sea ice (e.g., Whiteman et al. 2015) . 364
The known concentration of feeding on ringed, bearded, and harp seal pups between 365 conditions were realized much earlier than expected, the most critical assumption of all (that 499 summer sea ice decline = polar bear population decline) became a testable hypothesis. 500
Contrary to predictions, polar bear numbers in so-called Seasonal and Divergent 501 ecoregions have remained stable or increased slightly: these ten subpopulations show no sign of 502 being on their way to extirpation (either singly or as a unit) despite the realization of sea ice 503 levels not predicted to occur until mid-century or later. Similarly, there is no evidence that the 504 total global population has declined as predicted. Therefore, the hypothesis that polar bear 505 population numbers will decline by >30% in response to routine sea ice coverage of 3-5 mkm 2 506 and all ten subpopulations in Seasonal and Divergent ecoregions will be extirpated is rejected. 507
While polar bears may be negatively affected by declines in sea ice sometime in the 508 future -particularly if early spring ice loss is significant -so far there has been no convincing 509 evidence of significant population declines, consistent reductions in cub production, or 510 
